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Translate this text 

Subcarrier phase rotation is implemented in an OFDM transmitting apparatus to overcome problems 
such as, for example, non-frequency selective multipath fading. In at least one embodiment, 
subcarrier phase rotation is practiced in an OFDM system implementing multiple input multiple output 
(MIMO) techniques. 
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[ff *il 1 ] 

7' 4^ ^ u 7 § -r s {u ffl ^> 7 h s ^ JB & s 5> fij ^ a (OFDM) {9 ^§ H 31 -r s 
^M'y y^^jvicmWsL. ^ 1 {u IB v' 7 h ^ ti r:i^m y ^ fiif&r ^ m litm y ^ 1:- 
o T . mmmmy y m ih o f d m fs ® 7' 4^ ^ u 7 ;s -r s . m 1 it my 
y ^ t. 

mmm 1 umyy h^nrc^myy^^)\^^mmmmmmMfi^^mf>^mm^micmm-r^ 
[ If * II 2 ] 

^ y ^ ->) 7 K i&^r ^ itm y y h ^ iff ib o f d m m id m ii -r s tu ih ^ m > ;Kc; 
g ffi L . m 2 itmy y h ^ ntc^my y ^f&t 2 itmy y ^ 'e$> -D r . mmm 
2 amy y ^ & . mmm 1 iiimy y ^ t^im^j^^^y^^^ v 7 ici&^-r ^amy y h '^m 
B mmy y jiKmiit.r 2 iiLmy y ^ t . 

ttimmzitmyy h^nrcmmyyt^iv^mmmmmmmio-^mmmmmmicmmr^ 

mm^ immmy~v:r.mm:3.-^y hitmiry'ri-m^KmmL. tfsmmzmmmy 
-ux^«a:^y hitmzTyf-i-mmKmmr^. 

c t^^mtr ^m^m I mm(Dmmo 
[fi*ii 3 ] 

V 7t<:tt#-r h^tffiHo F Dum^icmm-r^miimmyy^^ji^ic 

T-feoT. tfff3^J>^ < ^; 1 ocDfficDffifflv' 7 ^ tt. tfflH^ 1 feet tf^ 2 ffifflv' 7 

o © ffi © {4 IB v' 7 ^? ^ . 

im^m 4 ] 

tffElllfcj;t;^2i^^ir7-Ux^»a:^>yhtt. «M7-';x^i^ (FFT) 

hT-feSC^^#tlii-rstl*lB2t2ic©ISgo 
[ff *il 5 ] 

mmm 1 iiimyy ^ li. Mtnr ^v^y^^ V 7 (ommmtrnMo F Duy y :rs}it,mi9 

[ If * II 6 ] 

^ u 7icm^r^iiLmyy h^mmmmyy^^)vicmm-r^ ^ ^^#M^-rsfi*« 1 m 

[ If * II 7 ] 

Iff IH o F D M {8 ^§ Id M jg -r S Iff 12 ^ ii i/ > s ^J'- ^ < ^ fe H 1 ^ 11 i/ > fc' J; 

m2mmyy^^}v\tmmmi^^^^')7\cmm.m±.'^^mm-r^m2^'f^^^}7[cm'M 

L. tulHlulB^^ 7 ^ a. (SiS 3 6 0 /Bfi/cltS5S:S{4ffl>'7 h^MIH^ 1 *5 j;tf^2^ 

myy^^}^\c^^^L. b asiSn t - u >x^^K^a^-r. 

£:^^#IS^-rsif*iIifHlc©gMo 

[If *II 8 ] 

m.5zmts.WL'7im^m ( o f d m ) m ^ ^ f^^r ^ tc k y y )y ^ ^ 

m^-^^-D T. mt^'&myy if- m\ yyifj\^^^xsm 2 y y :fj\^^^y^^ 
mmMmyyS)vi±mmo f d um^cD^y u 7(cMjst-s. 
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m 1 h^mmm i y j], [c mmr ^ mm^ ^ v 7 ici&^r ^mmm 1 iy 

y:rs)iKmf^L. ^ Uu IB 7 h ^ n fc s/ > .-K ^ ^ fiSc -r s IS P§ . 

m 2 itmy y h ^mmm 2 y y :rs)iicmm-r ^mmv-y'^ ^ V 7 icj^K^r ^mmm 2 
> ii ffl L . m 2 itmy y h n /t y ;p ^ ^fe -r s g m t . 

[ff *ii 9 ] 

mmmy ~ 'J :r.^m^m$im I itm^'y h ntciy y::ir^;v^ ^ifm$im 2 iimy y h ^ 
nrciyy^^)v:^^tsmmi^y^^)V(Dif)v~fKmmr^mm^^ii^c^tsct^nmtr 

[ If * II 1 0 ] 

mmo F D Mis '^^^i^r ^ tzibK mm ^ n^mm^my y ji'ii.. mmm 1 > 

■r SttlBv' 7 h ^WIEffiOi^ L. ffi cd {4 ffl 7 h ^ ti fc y ;V ^ ^ fiSc "T S 

s^^^st^?^. mm^miyy^^)V(D^)V~fii. tijmm(Diimiyy h-$nrci^y:r^)i' 
[fi*« 1 1 ] 

m 1 itmyy h ^mmm 1 i^y^^jiKM^r^mmit. mmm I i^y^^jvicmmr^m 
m^y'^^ v7(^mmmtmmmKmmr^iimi^y h^mmr^mm^^tsc t^mm 

im^m 1 2 ] 

m 1 iim>^y h^mmm I i^y^^jvKm^r^mmit. mmm I i^y^^jvicmmr^m 
m^y'^^' V 7 (Dmmmt 4^mmmKmmr^iimi^y h^mmr^mm^^tsc t^n^ 

[ff *I1 1 3 ] 

^ 1 iiLm-yy h^mmm I i^y^^jucm^r^mmit. mmr ^ ^ ^-^ jkd is: =i \i ~ 
uy x^mmKmmr^nmi^y h ^mmr^mm^^tsc t^o^mtr ^m^m 8 mm 

im^m 1 4 ] 

tfffBH 1 j;t;^ 2 {4ffl>'7 h ^n/ci/ ^ 1 7 y x ;?)^ }MM ^ ti . 

M IB 73 r£ a X 

H 3 fu f S y 7 h ^ Iff f a il 1 > ;l' M ii -r 5 ffi IB -9- 7" 4^ ^ y 7 t IS If t- S Iff IB ^ 1 

> 4^' ii ffl b . il 3 fu fS 7 h 5 n fc > ;l/ ^ S fig T 5 IS -3 T . fj f B H 3 {u 

IB ^> 7 h . M f B H Uu f B ^> 7 h ^ « S ^ S . IS . 

II 4 {u IB ^> 7 h ^ tff IB II 2 ^> y .twb ic H il T S M IB -9- 7~ 4^ ^ y 7 If S tu IB II 2 

yysiv\cmmL. n 4 ju 11 >- 7 h ^ n > :K ;p ^ ^ fiSc t- s g ^- ^ o T . m IB n 4 {4 

ItifBII 3 j; II 4 ffifflv' 7 h ^nfci/ 2 7 SjMM^ MIB^ 

27>x^tttfffB^l 7>x:^<>S5S:S. 

£:^^#IS^-r5ft*]S8fBlc©;3ffio 
[ft^Il 1 5 ] 

WIBNffi®S^XhU-i.^Slt3jDs WIBM^-rS^il>'yjp~;l^'&Mffl©7>x^ll 
i?S-\#< Xx7U • h-efeoT. M 1 ^ ® ^ S IE © S S5( T~ D . tfffBXx7 

U > . a - -y h :/ ^ ■¥ U 7 t # -r 5 {4 IB 7 h ^ Iff f B N ffl ® S PeS X h U - © 

[ff *il 1 6 ] 
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[ff *II 1 7 ] 

mmm l fcJ;tfll2iM^«C7-';x^^a:^v hit. ffijg^-yx^Sa:^^ hTfeS 
[ft *II 1 8 ] 

[ffsRia 1 9 ] 

N It M icm L < t^^^m tr ^m>Rm I 5 mm(D mm o lo 

[ff *II 2 0 ] 

MIHSMtt. ^ISA^-^ISm^ (MI MO) -^-X®iM{9Sgrt©€ffllc:}i^LTl^ 
[ f f # II 2 1 ] 

^ ^ e. # ty C ^ # ^ -r S IS * II 1 5 IB « ® S M o 
[ff *I1 2 2 ] 

^feSfesx^ - . n-Kta^^t/^Ta-+f'. -f - ^ ^ mtt ^ y t ~ u ~ h • 20 

-bTIE (FEC) n^^-e^-^Z . mmv E cn^^it. n^^t-^ nfcv"-^ • }£ h ^ 

^ic^tsc t^!wmtt ^m^mz imm(Dmmo 
[ff *ii 2 3 ] 

fff IB X T 7 U y ^' • a X 'y h , ^ 7" ^ U 7 t r ffl 7 h ^ ^ < ^ 2 o 
©S^X h U - A MilT ^ II'> >4^';L' L. SjS: Sffifflv'-^ >X/&stfilB^I'^>S: < 
^t20©Sr^XhU-AcD^^tC^fbT€ffl^nS. 

ii ^^#ti^;-r s 11*11 1 5fB«®a«o 

[fi*]S 2 4 ] 

tffiBXx7 y y • ax h tt. U 7t<:tt#-r h ^WIBNffi©^^ 30 

X h U - A® N - 1 f@tcHil-r S^iI>'>:K;l'tS#t L. S5S:S{4ffl>'-'>->Xy?)^tfilBN 

- 1 ffl © s X h u - © # ^ ( c b T « ffl ^ n s . 

ii i: ^ # IS ^ -r s f I # II 1 5 f a « © $1 K o 

[ff *I1 2 5 ] 

fff IB X T 7 U > ^' • X - -y h , -9- 7" 4^ ^ U 7 tc If T 5 fu IB 7 h M IB N fH ® S ^ 
X h y-A©#^tM3i-rS^I)l>'>v-K;Kc^#iL, S^S{4ffl>'-^>X/i^MIBNffl© 
^^XhU-i.®#^ti:^^LT€ffl^nS. 

il ^ -r Slt*« 1 5lB«©g«o 

[ff *I1 2 6 ] 

7' 4^ ^ U 7 ft § T S fu f S ^> 7 h ^ B ^ (a I3( f ij ^ S ( O F DM) {9 ^§ H 31 T S 40 

^m^y y^^ji'icmmL. m i teffls/7 f ^nfc^iii/>.-K;p^3£ijic-rsii i f4iBi/7^-e 

feoT. WtB^IS>'y4^~;K±WtB0 F D MM^©^'-:/^^-^' U 7t*fjS-rS. ^U4ffl>'7 

fffiB^ 1 {uiB^>7 F ^nrc^m^yy^^)\^^mmm.mmmm^-^^mmmmmK^mr^ 

^l}i*ifS(7-Ux^i^x--y F^. 

MfB{uffl^>7 F ^nfc^iss/>.i^~;F©MfBBf pEgissas^^iyteisierSii (RF) 

^^Cil ,h^#lti;-rS>'XxAo 
[ff *II 2 7 ] 

F • ^ >^-/^;F^MIB{4ffl>'7 F ^ ti /fc ^Iffl > ;F ® MIB K Sil t #i&P 50 
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i/ Xf- ho 

[ If * II 2 8 ] 

M IH - K • y ^ ~ '''^ n tU :i y h twiB'P^s < t i> 1 -3 ® ^" ^ts - • 7 > x 

mm t (D m ic jtm L . mmitm y h ^ titcmm y )v (Dmmmmmmmm^ m ^ m 
tiR ¥ m^^^i^-r ^ R F mmm^-^ ^ic^ts^i t^^mtr ^m^mz 7 mmoDi^xi' 

ho 

im^m 2 9 ] 

tt. n^tfa-x^-^^'- y'^y y h y ^ ~ hie Jf: -d X ^ . 

m^cmmm'Am^m ( o f d m ) m ^§ 5£ -r s ^ ^ n s ^ ii ^> > ;p ^ * ^ 
. mm^myy a ^> * < ti^mi y y ^^^^v^ j^nm 2 y y mB^myy 

;l' fff IH O F DMm^(D +j- 7' 4=- -\' U 7 tc: IS L . 

m 1 h^fffiBH 1 y y t^jvicmmt ^mm^y^^ v 7 K^^r ^mmm 1 

yt^^vicmmv. m litm y y h ^ ntc y y )V ^ L . 

mzitmyy h^tammz y y )v k mmr ^ tamv- y ^ ^ v 7t<:tt#-r smih^ 2 y 
yt^^vicmmh. m 2 itm y y h ntc y y )i ^ ^j^r ^ . 

[ft*ii 3 0 ] 

fffiB^^tis mm^^y ^ =L~f- ^ y ^' • 7°^>y h y t - hic ji^ -D xmnr ^m^. 

mmmy-v :r.mm^tfsmm 1 amyy h~^nrcyy:^^)v^^rymmm2iimyy 
nrcyy^^jv^^tsmmyy^-jKD^jv-fKm^r^mw^'^^icn^^dct^mmt 
■r s If * 11 2 9 IB « CD p°p o 
[ff *ii 3 1 ] 

m 1 h^tfitBii 1 yy^^jucmmr^ c tit. mt^m 1 y y^^ji^icmmt 

mv-y^^'V7(Dmmm.tm^mKm%r^iimyyh^mKr^ct^^isct^mm. 
^ -r s f f * II 2 9 IB « © ti p°p o 

[fi*ii 3 2 ] 

n 1 iimyy h^mmm 1 >:K;pt<:3iffl-r s c tit. mmm 1 >'>:K;i/t<:iia'rsM 
mv-y^^v7(Dmmmt4^m^mKm%'r^iimyyh^m^'r^^t:^^ts^t^m 

-r s f f * IS 2 9 IB « © 1% n°p o 
[ff *ii 3 3 ] 

H 1 {u IB 7 h ^ M IB H 1 > v-K t ifi if -r S d t . M IS "T S 9^ ^- ® i5 n h - 

yyx^mmtmmr^iimyyh^mmr^^t:^^tsct:^mMM2 9mm<Dm§ho 
[ s « i? ] 

[ 0 0 0 1 ] 

*fSB^«s -Mt7^-VUXaMti:liL. ^?.ti:l¥L<tt. "7 ;P ^ 4^ U 7 • 7 ^ -V 

X a {9 H -r s o 
[ If ft s w ] 

[ 0 0 0 2 ] 

MM-e^Si«p°pHJS:aM^«IiE-rSfcJ6ti:. 7^-tUXaM>'XxAtfcl^T^<(D« 

^^BBL^itn«'55:?>55:i/^rfg®© 1 )V =f- X • y :r. ~ p y ^ X & ^ o y-f^'yx 

ti^Sb^o -r * ^ ^ . ^ © 19 « . 31 j8 « © B ® H SS /c It T ^ < . a H © IS ±i 
If ^^^it^fcltmiB^^ij' ^ (Dis^RM^^^. 1 a ± © ffi © H (c: j; o T S 19 « (i: S < c 

^ s o a * s s ?s It s li ss fi ;± « ic s * s © s is « t~ s is ^ n s is 
■r s 19 ^§ 3 > .t^ - > h . a II 4- s f @ ^ ^i- -r 5 c ^ * s o s is is ^§ n > .t^ - > 
h©{uiBiistt. LtfL«\ ^iB^xiB^fs^m'Amic^rcii^mmicm^k-r ^m^trs^ 

o S 13 a *5 It S il © {3 m 5^ . V X • 7 X - > ^' L T ?> n T 1/^ S o t/^ < 
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n a s a # 31 w « * s fc r 7j< ^ ^ (y h) j v ^ x • 7 x - > ^' ^ » ^ n 

•r S o L L * . # t v ;P ^ 4^ U 7 M S ffi ^ f 0 ffl T S X x A . ?]< ¥ ^ ;V 
[ 0 0 0 3 ] 

T CD l¥ ffl * |}S HI! T . ^ Sffi M j; o T . * ^ ffi * ti S W £ © ^ ffi M ^ "T 7?s 

H ffi t L T a & ^ n S o ti b © H ffi M !± . =^ S « * ^ ^ ^ ffi T S £1 ^ ^ nj T 

s fc J6 1 + # t is HI! ^ n s o * ig HH © a ^ 'S; ^ ffl (± ffl ii -r s © © . -r l t s s 
t ffi T * t.^ ii i: ^ a fi? -r S ii <h o M x «\ - ^ a M L T IIJ ^ n S # £ © 

mm. « }g s /c # 14 . IS © s g j; ffi H €> it -r ic: . m(Dmm m p^-et^m 
BM(DS-,m^^zfmmii'^mu^irKmiE~^n^c t^mmr^c to Ltzti^-DX. ixT© 

PIH^IKWa. fiJPI-r S-^^l?tt5S: < . *fgH^©iEHtt. W * ]S ^ S 

[ 0 0 0 4 ] 

01 *fgH^©iiffiMt<:^*^oTii32ja?^^^sij^a (OFDM) (Dmmmmi&m 1 0 

;&,1^-r^n>y^^01?feSo H^^nSctdtc. 5MMIi©«fiSclOtt. {4ffl>'7h-a:^>y 
h 1 2. KMiM^-Ux^^ (I FFT) 1 4. (G I) fffina:^ 

^yhi6. }M{i«i8. fcJ;t^'7>x:^20©l^J.:-(±^^^yo f4ffl>'7h-a:z^yhi 
2 . ^ © A ^ T ?1 1^ © S 11 X - ^ • y ;l' X „ S ffl T S 0 S M X - ^ — > y 

. m 7. . -7' i6 g! i/) S S Bfl X -t- - tc a -J l> T A tl X - ^ • ^ -v h ^ 7° "T S / 
^ a b - /j^ e S (8 1" S o M (i\ 2 ffl fit IB 7 h • 4^ - ^ > i^' ( B P S K ) . It ft {4 
IB'>7h-4^-^y^'(QPSK). 16a3^Ji*iSii(l6QAM). 6 4QAM. 

0 Bitfe^J (serial to parallel) ^ « S fc ^ ^ - U - . {u IB 7 h • a >y h 

1 2 ^ © M A ^ ^ ff^ -r S /c 36 tc -ff ffl ^ n T d; o e IB >- 7 h • a ^y h 1 2 t J; o 
T S It IX n /c ^ 11 -f" - • y 4^' ;l/ X n © ^ ^ . I^ij ;^ «\ O F D M ft ^ © W JS -r S -9- 
7' 4^ U 7 t IS il L . 7 -r -V U X • 9^ ^ ;l/ © fc i6 tc ^ fig ^ n )M fi ^ n S 0 

[ 0 0 0 5 ] 

{4 IB ^> 7 h • a - <y h 1 2 « . -9- 7" ^ ^ U 7 T S iu IB 7 h S M > X „ 

A © # ^ ii ffl T S o f?iJ ^ «\ 0 1 t M L T . {4 IB 7 h • a ^ >y h l 2 . fu IB 7 

h 0 1 ^vyit-^)\^x 1 M a -r s +>- :/ ^ u 7 tctt^-r s x i \zm.m l. {4Ib>' 
7 h (/) 2 ^ y X 2 t M a -r s 9- 4^ ^ u 7 1 1? -r s v' y ;i/ X 2 t ii ffl -r s * h 

TfeSo {4IB^>7 h ^n/cx-^ • v-y.i^/Ptt. ^©m. >- > ;v Ja Sdil « a Jg 

Hf PeS 1S a S Id ^ -r 5 I F F T 1 4 ^ 7. tx 5 o ^ © ft . G I # i]P a - >y h 1 6 . 

nf^^W^<D\^^\z.•n~ Y • ^ > ^ - ;P ^ ijn ^ . jS{8 ^ n 5 o f d m i/ > 4? ;i/ ^ T 5 
o ^©f^s OFDMi/y^^^^Ki. 5gMlii8-\A;'j^n. 7^x9-2 0;{)^?>© 

3^«©fci6tM^^7^y 7°^«L«^iifi^ff5S:9o M ^ «\ /^>y9^. 

• T yy-i-. 7U^*5j;t>VSfcttffi©7>'x9-^"g-i6Tfe?>t*S^^y©7>x9- 

2 0 ;OMS ffl ^ n T j; t/^ o 
[ 0 0 0 6 ] 

}2l{9««fiScl Ott. IIS©S{9 7>7^-:^7?S-e«ffl^nSJ;9(c;*H^nSo "T^^^ 
. ii©j;9*«fiScl 0©2J-:^±tt. ^^^n@#©7>x9-^Hfi-rS;0^ }2l{9«rtT~^ 
fl^nSo IISS(©7>x9-7?S^©ll*S7>x9-(c;^ffl^nS9-7~^-^';7tc:tt§-rS 

{uiB>'7h->'-^yxtt. ii§ysg(cttS:^ST^?.do cn^©9-7~4^^'j7(i:tt#-r 
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31 Wtt 7 X - y . 9^ ^ ;V t ^« ^ ti S o 

[ 0 0 0 7 ] 

± }S ^ n s j; 9 . itim y y h ' =1=- y h I 2 li. v- ^ ^ ^ v 7 ^ nm y y v 

^ ^ (D^Mv" ~ ^ (D y y }^ (D^ ^ icmmr ^ o «^^ii^s7 7°n-^tt. 

[ 0 0 0 8 ] 

0 n = a f n 

ii ii f „ tt. ^w^c^3.L^Jglsm^c:||ii-r s nmso^y^^ v 7(D^y^^ y 7ja 

ffij « H iS tt p. n fc ) {4 ffl ]S ^ ^ fi!c -r S fc i6 © ffi © ffi BO € ffl ^ n T J; 0 
[ 0 0 0 9 ] 

^j^^^ < 1 1 -D(D%mmx\t. if.m^(Dmmt. mw.xti - mw.^ti (m i mo) 

X©-7;V9^^-\'';7->'X-rA't?l|Ii'?n?>o MIMO^-Xdi^Xx^Ttt. ffiSSCdjM 
fi 7 y X ^ 7 ^ ^ b X • ^ ^ ;P ( S a © A ^ ) ^ IS -r S J6 Ic: IS ffl ^ n . S ffi S 

© s fi 7 y X ^ 7 ^ -^^ u X • f- ^ ;b ( M a © m ^ ) M ^1 ^ s li -r s fc € ffl ^ 

n S o M I M O X X A a . ^ < © V ;P 9^ X S « SI ^ © ^ # -c^ n S 

, ;entt#-A*-#-tfi* (s I SO) i/xxAtcfei^TjifiScnitg-efe^dif-^-x 

I MO^-X©>'XxAcf5't?Mffl^tl?.3Mfi1i«)5ScM3 0:&^-r7'n^y^Ht?feSo 
0/1^^nSj;9ti:. )Mflai«Jl!c30(i. ^Ij^ffl7>x^38i;|iat-S^l I FFT3 
2. l|lGI#ftna:^^yh34. fc'J;t?"^lJ^ffle36. ^Zsifi 7^x^48 

^ll31-rS^2IFFT42. ^2GI#j!]Pa:z>yh44. fc'j;t>"ll2^2i««46^#Jy 
0 ftn^T. «fi!c30tt, ll2i^ffl7>x^4 8i;Mil1-Sfeffl^y7h-a:^-yh4 0^# 
JJo ffim©SISx-^? • v'y^t'^l'X „ ttSlt^jen. 2 o©iMf37 y 3 8 , 4 8©# 
^tlijg-rSM?St<:?&oTejM^nSo (7yx^3 8t<:|ia-rs) ^t7' 

y 7 ttt^-r Steffi 7 h tt^il 5.55:1/^0 x-^ • :^ y:}^~;P X „ ti^ 1 I F F T 3 2 

j; o T s -r M a ^ n . ^ n e ^ is a m igc a s e sf r^g m a n ^ » t s o ^ © s 

^' - K • ^ y ^ - ;l. G I Ijn a - <y h 3 4 j; ^ T PeS iiS ft |§ (c in ^ n S o ^ © 
ft . 3: file ^ n {g ^§ . il UM fi 7 y -r 3 8 T 5 /c (c M ^ 3 6 tc A ^ ^ n 

So ^ 2 s ( 7 y -f 4 8 H ii -r s ) -(? j.i . _^ fn X - • y y 7^ X „ AMu ffl ^y 7 h 

• a - >y h 4 0 -3 T s f ® a ^ n . -9- 7 4^ y 7 If T s fu IB y 7 h y y ;^ © 

# ^ t ii ^ -r s o ^ © It s te ffi y 7 h ^ n y y ^-K ;p t± , ^2 i f f t 4 2 . ^ 2 g i # 

iipa:^yh4 4. fecfctf^2jMMIi4 6ti:ctoTMa^n. Z'&mT y -f \ 9, ts^ ^ ^ 

© f* M ^ n S o 

[0010] 

^t7 4^-\'U7lc;tt|?-rS{ufBSH^2'3©)Mji7y-rt-3 8, 4 8©^i>:^< 1 Old 

II S -r S ^ II X - ^ • y y ;Kc; A T S cl t j; o T . 7j< ¥ ^ 7 X - y y ^ S It S 7 

^■rSilii/b^-e^So BiJ©«fiScl?f±. S5S:S+>-:/^^U7ti:tt^-rsy-';ryXtt. 2-2 

©S{9 7y-f-f3 8, 4 8©#^ti:3iffl^nSo 0^-rsllfflM45tc;tt2-y©}M{8 7yr 
-f3 8, 4 8-t?^^nTt/^Sy5)^ 2^SxS3g{a7y'r-^^Hfi-rSMIMO-<;-X©}M 
{9««fiSc;0M-t^oT€ffl^nTfej;l^c: i;;()^llli^nSo cl © j; 9 * « fiSc 1? . ±}SL/c 
^ (i: . }2l 19 7 y X ^ © * < ^ 1 '3 ;± . +j- 7 ^ -v U 7 § T S 14 ffl y 7 h ^ . iS 

■r 5 ^ M y y ii ffl -r s T~ 5 '5 : i o © ^ ^ as m x\x^ 7 4^ ^ u 7 « § -r 

Sffiffiy7 htt. v;l.^7yx^«|jSc-e© 1 ^IM^SjM{87yx^tc;?^LTiiffi^n5 ^ 
^fe(c:.a^S-9-7^^U7(c:ttSt-S{uffiy-^yXtt^7yx-ttc^ffl^nSo 



(8) 



JP 2007-529972 A 2007. 10. 25 



[001 1 ] 

M I M O - X ® 2fc fg HI! 6D :^ < ^ I -O (D mMW K X . 1 -fe h © It ^ 3; fc '^P 

T ^ M > ;Kc; ii ;g ^ n S o n h - b > X # « . X x A T JSl S S © S * T < 

T « 3; fc H 31 ^ -^t n /£ a ff!j ^ -r S « ^ S a S a © ffi H (i: H -r S o 1 "3 © 
nj * {u IB 7 h © 7 7° n - -9^ -C . ^Ij ^ . 3 6 0 / B ( Jg ) © {u ffl 7 h . "7 -5^ 

7yx^SfiSt©3SM7>x^©^j'^*< 1 icmmr ^ B M <D h ~ y 0 ^ ^' ji^ ~ y° m. 
■dx h~ymicmm-$n^o msit. ^mno^mmmK'^o z-Do^mmr yy-i-^mr ^ 

M I MO-^-X©M{i««J?ScT. il©7 7°n-9^^^tT'rSfcJ6t;:^ffl^nS^t:^'4^-v'; 

7-7°';7>7';l'^;j^-ra50-pfeSo HTj^^nScfc^t, m \ 7 yy-i- (ANTENN 
A 1 ) © 7' 4^ + U 7 t H il -r S 7° U 7 > 7" ;l/ 5 2 (± . ffl -> 7 h « ^ < . H 2 7 > x ^ 
( A N T E N N A 2 ) © +J- 7' ^ U 7 t H jl "T 7° U 7 > 7* 5 4 . 7' 4^ -^^ U 7 t ft 

^-rsT^ST^s^^h^tiTi^So ')7ii. ^'Dffmrs.^^^M-iyyT.^m (co 

HERENCE BAND A, COHERENCE BAND B.COHERENC 
E BAND C) t^'-SlJ^tl. #^tt(SiS3t-UyX#«©fi-C^-feSo nh-U^X 
^«©#^t^oT. +>-:/^-vU7tt. U TtttC 2 ;r / B ^ >>'7 > ( S 3 

6 0/ Bfi) /clt{4ffl>'7h^nSo ilCD/^^-ytt. i^©nt-L-yx^iit 

LTii D jM^nSo 3 sfctt^n«±©7 >x^^w-r s '^xx 

■r s fc J6 ffi ^ -r s ii 1? ^ s o M ^ «\ ffi ffl . M # g © 31 M 7 y X ^ ± e J ' " 

/Bj^.P^gj (M-l) 2;r/B ^cmtWr^o ffi ® S « t f"^ ^ O T ffl I ^ tl T t J; 

yx#«±{a{S-si?feSo ^U7>:/;p^3t-u>x^^±t<:«ilt3MM-rs7ci6t 

^tS{ih->©9t.©</^<o:6UiJ;iMS^l^^;l'-&S:tt?.o lESS^nt-^yx^Jifti 

fs A ¥ L ±i ^ . :3 !^ - ^ > X ^ igc © 3fi m ffl ± la e « ^ -e ffl ^ n T t j; 0 

[0012] 

M I M 0 ^ - X © X f- A t^- ffl ^ n © 7 7° n - 9^ -e a . pj i; ta 5§- a . # 7 > r 

±©{i^^aMWtaP>>li:5ii^;tj;DS^§7yx:f-;0^5.jMfi*nTfeJ;l^o "T^^-S 

. M#s©3MM7>x^/5)^?.jMM^nfcM^tt. mmm\^m\7yy-i-KmLx (m-i 
) D ^^^ty:/;^/c-it3inTfc D . ii iii?. \i \tmmmr^mmx-^^ o u©s«tt. }Mfi 

^ L T 0 M X (f. D /J^ ^ ^ /SI W ^ 31 5i a D ffi o 31 ® ffi f! (c ffl ^ n . 3; /c . 

D A ^ ^ 13 ffi eg * 31 J; D ^ l> 31 51 ffi IK ffi ffl T 5 c -c? ^ S o - IS . 31 @ ^^'V 
- ^> X ^ M © c: ^ D . g fb ^ S * L ^i: o 
[0013] 

#7 >T^/i3^^ i: ffl^^3Mffl-r sffiM©3M{i7 >x^^€ffl-r (m i mo-^-x 

© X X A © 9 t ) ^ U S S © 1 o . fi ^ tt 7 > X :^ • ^? - y y^)^ L tt" L ^ u 
S^l^^C^iTfeSo *fira©^J>:^<^fel'0©^SSM?tts •9-y^4^-V';7tctt#-rS{4 

IB . II S © 3M 19 7 > X « fiSc fc' S ^ < 1 "3 © 3M fa 7 > x ^ H 31 T S 7' 4^ 
•^^ U 7 © fc ^6 31 n . C © 75" ffi « 3M i8 7 > X S T < T © 7' 4^ -^^ U 7 M -3 
T|ffiJg^14©eSi[|^/^^->i:*So ffl^©^t:7~^-v U 7©Sti>f/^^->f±. ;i©S#i'& 
^fflLT. *§UW^Mfi^ttfr S il ttl?^55:l/^/5)^ If ;P - ^jMM - >' x ^ - • 

>'XxAtfci/^T. ^T©+>-:/^-v u 7©iS/^^-y ttHHWtiiMfg^ttt -r s ii A^-e 

^So J-:^tfflc;. U 7t<:tt#-r Sffiffltt. ffiS©7 yx:f-«fiSct feV^T. (S^S 

^t7'4^^U7(ctt^-rS{ufflv'-^yX^€fflLT)#-©7yx:f-SfcttffiS©7>x 

^ 3i ffl ^ n s o 

[0014] 

BI4 tt. *56HI!©^ffiM(c;t^^-3TO F DM>'XxAT©0 F Um\B \b ^ ^ ^f&t ^ m 
tc:{Sffl-rSfci6©7?S;f?lj7 0^H^-rS7n-^-V-h"efeSo 75'ffi7 0tt. MIMO-<; 
-X©>'XxA*5cJ;tf#M I MO^-X©S/XxA©M7?t<:*5t.^T. jMlili^f^^fiScTS 
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rcli>lcjimT ^ ^ t-h^-V^ ^ o M I M O - X ® S/ X -r A T . 7? 7 0 . M ^ (i\ S 

Ki^m^ n^o mwic. o F D M {g i§ ^ j7g -r s Id IS ffl ^ n s ^ M > * 

n S ( 7' n >y ^ 7 2 ) o ^ M > ;K± . ^ < ,h H 1 > *3 j; H 2 > 
^tstiK tt a © a © > ;^ ^ ^ ^ T t J; o # ^ fl > ;K± . o F D M > 

(DV-y^ ^ V 7 ^cM&r ^ o m 1 iiLmiyy hti'^m i y ji^ mmr ^ y y ^ ^ v 7 iti 
^ m 1 -y y ^cmm ^ n ^ (yuy^iA) „ m 2 am-y y h ti^m 2 y y icm 
m-r^^y^^v7icj&^r^m2iyy^^)VKmm^n^ cyu^y^ie) o mmmy- 
V x.mm ffia^- y x^^^ ^) t)^itmyyhLrcmi^^rym2iyyt^)i'^ 

^tsyy:i'^)iy(Dy^i~yKMLmmLrmn^n^ (yuy^is) „ ^ < ^ t 1 ^ © 
mmm-^ii. o f d m m ^§ ^ i?g -r 2. /£ ^ t ^ ^ n s ^ ii ^> y :}^~ ;p -r < t a . 7' 4^ ^ 
u 7 -r 5 fuiB 7 h ^ * # L . ^ (D t n ^ y y :i< )V(D y ~ y ic ^ 

s n s o gf i( 7 - u X s it ^ ^ n ft . ^" - f • ^ > ^ - ;v ^ gSc ^ n fc « ^ 

[0015] 

So }M fi « « fig 8 0 . fij X «\ M I M o s « ^ ffl s ^> X X A ^ € ffl ^ n T t j; 0 
0/1^^nSj;9tc;. 3M{iS«i^80(i. 7:t-7-K-x^-BTE (FEC) 
-^^~) 82. T^y/^84. S^XhU-i.-^y^?-U-/^86. XxTUy^'-ax^y 
h 8 8 . 7- U X^« ( I F F T ) ax >y h 9 0 , 9 2, 9 4 .ffiS©7y 

f-i- 9 6 , 98, 1 00cDl'OJ-:<±^-g-Cyo FEC!f^^#§82tt. •=e®A;'7'T?X-^^S 
ItfXD. ^J6Si6Sx^--n-F{ca-:3t.^T^©x-^^?gF^fb-rSo S^^S^Sx 
-7 - • n - K t^J i:' n f'ii ill L T t J; I ^ v >y m 8 4 (i . ^ a6 S & S ^ 11 X ^ - A ( M ^ 
. 15 P S K . Q F S K . I (i Q A M . (5 4 Q A M tJ J; / ^ fc ffi © S fl ) S -j' t/^ T ^ 
© 1^ f b X - ^ ^ V >y 7' ( 'if ft ) L . ^ © W iC ^ 11 ^> > 71^ © i; 7 71^ • X h U - A ^ 

^ fiSc f s 0 ^ © m . ^ PeH X h u - A • -r > - u - 8 6 a . © ^ ijf >- > ;i/ © >' u 7 

;P-XhU-A^ffii!(©S^Xhy-Ai 0 2-\^>^-U-7'-rSo fe?.f4)SS©SK 
XhU-A/5)^il©ct95S:;3ffil?^fiSc^nSo Xx7U>^-ax>yh88tt. S^XhU 

■rS>'>>-K;l'^?gS5(©7>x-^^SSl 04, 1 06, 1 08^^<o^>t^:<^^felO©^ 
mmvit . 'A-r 7 V y y • -y h 8 8 li. . ( y V 7 )]y - A h V - h I 0 2 \H l^- §: if m >i 
titc) A -;7 X - 3^ (<: X X 7 U y ^" It ?|J ^ ^ U S il t (c D . ^ © « ^ 31 B)c T S o 7 > x 

s 1 0 4 , 1 0 6 , 1 0 8 © # ^ (± . M ^ y y )i' m i&^imm^Mf]' ^ ^ 
fsmm^mic^mr ^ rc^(/jMJZ^r ^ \ F F T 9 0 , 92, 94^t'&o ifft^lt 
mm-sHri:^^t,\iim(Dy-fycDmmy~vs.mm^^mLxi>j;:i^iitf)nMm^ri^ 
-e ^ ^ ^ o 7 y 7- -r I 0 A , loe, i 0 8 (d ^ ^ it . m j^^r ^ 7 y f- i- 9 6 , 9 8 
, 1 0 0 icmfi^n^o tfi3iE©j;5ts ^M(D ^ ycD7 yr-i-ti^mm-s nr t:. ji^h^ 0 ffi© 

©SS (M;ia\ F • ^ > ^ -/^;P#itiPax >y F. R FiMfl^*^') # I F F T ^ 
^©>r^iS-r57>x^^©rE5tc;^3;nTfej;i/^o {i*©liJ©7>x^lS?S;0MSffl^nSo 
SPE§XFU-A102©i(a. 7>x-fSSSl 04, 1 06, 1 08©Si:^L<Tt. 

[0016] 

(D < t i> 1 -D (D mmm-e . X -r 7 ij > • a X >y F 8 8 a . 4^ U 7 

^^:tt#■rS{uffl]S^7>x:^Si^Sl 0 4, 1 0 6, 1 0 8©^i.^*< l-^tcffi^'j^ns 

§ -r S {u IB II 31 W ^ n S o * < ^ 1 o © 7 7° P - ^ T . in W * R S » X 
x7 U • X- >y F 8 8 rtl^^R^tl. Pi? M © ^ H i/ > {u IB II ^ « "T S o 

a\ #s©i^fiT-^ffl$nsxx7 u y^'R^j^ V * t Lxm^rm^. ^©{uiBiiax 
f-7 V y yn^^i^iyLT (D ^ o icmmr ^ ^ tic -^rm-h^ti^ o 
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[0017] 

im 1 ] 



D(/;t) = 



1 


0 


0 


0 




0 


0 


0 





[0019] 

im 2 ] 



iimiEm<DX'r7 V y ^ n -t? d . 

[ 0 0 2 0 ] 

im 3 ] 



., -y- 7" ^ u 7 © -r y x >y ^ X 0 . 



fksc 



^ 7' ^ ^ V 7 m mmv >j . * t , t t 2 « ^s t s 7 > -r s ?s m 31 r s a 52 

T-feSo 05©«fig8Olc4bn^T. SPE5XhU-A10 2©i<J:6^7>x-fllgS©Sj{^^L 
t/^±i^^ X -f 7 y y ^'tf ^IJ V * tl^lf ?IJ ( identity latrix) (c ;g; S T <fe 5 9 o il CD j; 
9 :^ ^ - X T « . H 5 © « fiSc 8 0 « . H 2 CD « fiic 3 0 tc II m T S -c? 5 9 o S . X 
T 7 U > ^' ?IJ V * (± fe 5. S @ ^ CD a ^ U - fT o T J; < , M X. (i\ ffi ^ ^ 

n * a t (/^ 0 

[ 0 0 2 1 ] 

iiJHi! ^ n/c j; 9 ^igBffiffl^Stt. @s©xx7 u y^ff^j V * ©fstiiffl^nsc ii cd 

[ 0 0 2 2 ] 

im 4 ] 



tt. i#S©7>x-flc;ii;g^n5o MIMO-^X-r^Ttt. SrEgxhU-Aj;D^<© 
}M 19 7 > X ^ -r S ii <h jO'i nj "tr .g, s „ V t tj 1 1 5 ® a }M 19 7 > X © a -t? <fc D . 

sPtgxhu-Aiftcfuffl^iiii-rsiiiit^^tnjtgTfeSo v**5c]; so 
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[ 0 0 2 3 ] 

im 5 ] 

V"-'= Vd(/»„;t) 

[ 0 0 2 4 ] 

^LT. IEt^R^JD (f ; t) ©i^7C«. (M«7 >x^cDiC j; D ?y L 5 ) SWXhU 

- © Sj( T S o 

[ 0 0 2 5 ] 

© « M 1? J-:^ ± ^ n fc ±^©jsiiJtt. ffi^®3MM7 >x^*5 j;tf#-®s«7 

[ 0 0 2 6 ] 

fJ{'Ptt®feSeWfcctt;«ig^S^«^©S5S:S7^-¥UXS«. yh^J; 

^ -V b X • >y h 7 - ^ > S ^ W-r S ^ >y 7° h >y 7\ x X h 7\ _ ,y y 
<fc / 3; /c i± ^ 7 U >y h • n > ^ - ^ . 7 ^ -V I- X • y h 7 - 4^ > ^" « ^ # T S ffl 

Afflr >>^^?;Hf (PDA) . mwmm^^zsm<Dmmm'7 -f^uxmmm. ^ 

7-r-VUX-^y^-7x-rx-:^j-K (NIC) fectt;ffi®^-^yh7-^--f 
y^?-7x^X«ig. MlgJa?^^««0?S. fectt;/Sfcttffi©S«. i/Xxi^fe n 

[ 0 0 2 7 ] 

7 P ^ 0 ^ t ^ ^ n fc f@ ^ CD 7' n a * H fi^ t a -e D s -f L t f@ BO © M - 

K 7 X 7 S « ?f T t © l> ' ^ ^ IS li -r ^ t V &y S „ fyij ti\ ^> ^ < t 1 o 

© ^ 5fi M T? (± , 7 n >y 0 ( fj^ij /I . HI) © 7 n -y © 2 ,J; tz (,i ^ ti J-X ± ^ # - © 
(feSl^ttffim©) x>>'^?;V;!!HSgart©77 h 7x7^T-|lig^nTfe J;l^o T V )]^ 
MaSBtt. ?Rffl-7^^^n^n-b^y+>-. x ^ ^ n +>- (DSP) . H/Jn 

^^■b^yh - nyi^a-^ (R I SO . mm^'^'^v V • =iy\£ -L~^ (C I SO . 

7^-;PK7°P^'7Z.nItg^^'-h-TH' (FPGA) . !ff^fflii^lt*«0?S (AS 
I C ) j; t^V ± IB © ffi ^ -tt ^ ^ ffi © © ^ t o - K 7 X 7 . 7 7 h 7 x 7 

. 7 r - A 7 X 7 J; t>V * /c ^ 7 i; >y F ^ IS :6M£ ffl ^ tx T t J; o o 
[ 0 0 2 8 ] 

M }S © i¥ ffl * lis HI! T7± . * © a ^ ^ # i[ a . 0)! iffl » © M .1^ ^ & a f b -r 5 B T 1 
/ctt*tm±©ffl^©iifflf?ij^t^ ^iJ6?>nTt.^So c ©is^©7^ffi tt. i'u-A^n/c 
*fSH^/b^«-it*]Si?H^^«t<:a^^nfct©j;D^<#^^s*-rssw^SBj^-rsfe© 

If ^ ^ n fc Sfi M © T T © ff ti[ J; 0 ^ < T <& o 

[ 0 0 2 9 ] 

*5SHi!ttfe5^fflM titicijHii^nfcy^j^ mmmti^m^icmmr ^ J;: o ^ *iSHji©s 

life' j;t;tSH/5)^?.3SJ!M-li:-f «IE <> fi!c ^ n S c ii © J; ^ ^ fi IE J; ^ M . * 

f§H^*jj;t;?s#^nfcfi5)<]S©ssHrttfesi:#xp>nSo 

[ H ffi © fij # ^ IIJ HI! ] 
[ 0 0 3 0 ] 

[HI] ^^m(Dmmmicm'>m5cmmm.'Am^m (of dm) miBmm<Dmf&^m^^T 

S 7 n >y 7 H -t? <fc S o 

[gi2] :$^§%m (D mmm ic m d M i Mo-^-xcv^xx^ffi-f-^ffl^nso f DMjMits 

M © « file ^ H ^ -r 7 P ^y 7 H S o 
[H3]*fgHJ!©IISgM(c:!*^d2'O©3MM7>x^^Wr5MIM0-<-X©3M{i«©« 
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